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FOREWORD

Eliminate all other factors, and the one which remains must be the truth.
—Sir Arthur Conan Doyle
in “The Sign of the Four”

As this report is being published, | am concluding 5 years of serving as the Under
Secretary of Defense for Acquisition, Logistics, and Technology. This fourth report in the
series continues my long-term effort to bring data-driven decision making to acquisition
policy. This report demonstrates that the Department of Defense (DoD) is making
continuing progress in improving acquisition. The overall series presents strong evidence
that the DoD has moved—and is moving—in the right direction with regard to the cost,
schedule, and quality of the products we deliver. There is, of course, much more that
can be done to improve defense acquisition, but with the 5-year moving average of cost
growth on our largest and highest-risk programs at a 30-year low, it is hard to argue that
we are not moving in the right direction.

Each year we add cumulative data and new analysis to the report. This year is no
exception. While that data can show us ways and places to improve, | believe there is no
secret to what it takes to achieve good results in defense acquisition. The short form of
this is to: (1) set reasonable requirements, (2) put professionals in charge, (3) give them
the resources that they need, and (4) provide strong incentives for success.
Unfortunately, there is a world of complexity and difficulty in each of these four items.

Creating new—and sometimes well beyond the current state of the art—weapons
systems that will give our warfighters a decisive operational advantage far into the
future will never be a low-risk endeavor. That risk can be managed, however, and while
we should not expect perfection, we should be able to keep the inevitable problems
that will arise within reasonable bounds. We should also be able to continuously
improve our performance as we learn from our experience and work to improve our
ability to make sound acquisition decisions. This volume and its predecessors are
dedicated to these propositions.

We open this volume with some accrued insights and an attempt to refute some
popular myths about defense acquisition. Too much of our decision making on
acquisition policy has been based on cyclical and intuitive conventional wisdom and on
anecdote—or just the desire, spurred by frustration, to affect change. As I've worked in
this field for more than four decades, it has become clear to me that there is no
“acquisition magic”—no easy solution or set of solutions that will miraculously change
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our results. Most attempts to direct or legislate acquisition “magic” in some form have
been counterproductive and often only increased the system's bureaucracy and rigidity
or led to excessive risk taking—neither of which is helpful. What we need, and always
will need, is professionalism, hard work, attention to detail, and flexible policies and
incentives that the data show align with the results we desire. Improving each of these
is a continuous endeavor of which this volume is a part.

The Honorable Frank Kendall,

Under Secretary of Defense for
Acquisition, Technology, and Logistics
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PRINCIPLES FOR IMPROVING DEFENSE ACQUISITION

People matter most; we can never be too professional or too competent.
Continuous improvement will be more effective than radical change.

Data should drive policy.

Critical thinking is necessary for success; fixed rules are too constraining.
Controlling life-cycle cost is one of our jobs; staying on budget isn’t enough.
Incentives work—we get what we reward.

Competition and the threat of competition are the most effective incentives.
Defense acquisition is a team sport.

Our technological superiority is at risk and we must respond.

We should have the courage to challenge bad policy.
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ORGANIZATION OF THE REPORT

Highlights. The following section briefly discusses recent actions and key findings from the
report, providing page references to detailed discussions in the main body. It also provides
some insights to illustrate how this kind of analysis is informing actions within the DoD. Though
not comprehensive, it provides perspectives and insights gleaned from the entire report.

Chapter 1 provides background material on acquisition, spending levels and trends, and general
perspectives on measuring institutional performance to set the stage for the analysis presented
in subsequent chapters.

Chapter 2 analyzes the performance outcomes of our acquisition institutions from a variety of
perspectives: DoD-wide, by commodity type, contract- and program-level, military department,
and contractors. This chapter builds on the results from prior annual reports, updating some
analysis and providing new results using different datasets. To a large extent, this chapter
presents an ongoing view of performance and trends.

Chapter 3 discusses new analysis on broader factors that influence acquisition outcomes. We
start with how broad acquisition reforms and the funding climate affect program cost growth.
We follow with analysis that identifies the major correlates of cost growth in Operating and
Support (O&S) cost estimates while programs are in acquisition. We then provide a short
progress report on the implementation of our affordability process, followed by preliminary
analysis of the stability of program requirements. Following this, we provide analyses on how
many units we procure relative to original plans, an update of program cancellation and sunk
costs, and the frequency of new major program starts. Finally, the chapter closes with summary
analysis and highlights of issues, successes, and suggestions from our program managers and
program executive officers.

Chapter 4 provides selected measures of the inputs to the defense system and its internal
processes, including acquisition workforce improvements and incentives, contractor bid-protest
rates and outputs, our performance relative to competition and small-business goals, and
trends in improving the efficiency and backlog of contractor audits.

Appendix A provides a concise overview of DoD’s Better Buying Power strategic effort to
improve defense acquisition efficiency and effectiveness.

Appendices B—E provide details on the statistical analyses and methods employed in selected
studies.

Appendix F-G defines program and general acronyms used in the report.

Appendices H-l lists the figures, tables, and references in the report.
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PERFORMANCE HIGHLIGHTS

A key part of improving a system is objectively measuring its performance and the effects of
policies, processes, and inputs on the outcomes of the system. Without this, we cannot tell
where we have problems, what is working (or not), and whether management changes are
making things better (or worse). In the case of defense acquisition, the primary outcome is the
value of operational capabilities delivered in time for our warfighters to address threats.
Unfortunately, it is very difficult to measure the final operational performance and value of our
systems across systems and commodities. Our reports can objectively measure and thus focus
on the cost, schedule, and technical performance of our acquisitions—aggregated to look for
statistically significant trends together with correlates, institutional differences, and theory to
inform ways to improve future outcomes. Each performance measure has its strengths and
weaknesses, so we use multiple measures (e.g., at both the program and contract level) and
subsequent analysis to see if the answers point in the same direction. We add experience and
theoretical insights to guide our conclusions.

This is the fourth annual report on the Performance of the Defense Acquisition System, using
guantitative analysis of broad data to measure institutional performance. This annual report
series is a central part of Better Buying Power (BBP). It continues to reflect results in defense
acquisition performance from ongoing DoD compliance with the Improve Acquisition Act of
2010 and the earlier Weapon Systems Acquisition Reform Act of 2009. Although similarly
motivated, our efforts go beyond the specifics of those laws to seek additional insights for
improving the defense acquisition system’s performance. This study also fulfills ongoing Office
of Management and Budget (OMB) requests for evidence-based analytic studies on acquisition
performance. It is encouraging to see evidence of performance improvement over the last few
years. However, these results are not a reason to pause in our efforts. They should motivate us
to press ahead even more vigorously.

PRIOR ANNUAL REPORTS IN THE SERIES

The first report by the Under Secretary of Defense (USD) for Acquisition, Technology, and
Logistics (USD(AT&L), 2013b)" analyzed recent and historical data to establish performance
references and to begin looking for evidence of what factors affect cost, schedule, and technical
performance. For example, we found that undefinitized contract actions (UCAs) usually can be
employed in early procurement without incurring cost growth, but UCAs correlate historically
with cost and schedule growth on development contracts. That first report also established
measures of cost growth at both the program and contract levels that avoid confounding issues

! Throughout this report we follow APA and Chicago style guidelines wherein multiple documents in the same year
by the same author are differentiated by adding sequential letters (a, b, c, etc.) after the year in order of
publication.
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such as quantity effects, reporting these measures across our major programs and their
contracts. We realized that years will be needed to see the full results of our improvement
initiatives (our major programs last many years and new policies tend to affect programs
incrementally). The journey toward data-driven policies started with our original report and
continues here.

The second report (USD(AT&L), 2014a) built on the first, adding another year of data to the
series of cost, schedule, and technical performance measures while reporting insights from new
policy analysis. Some signs of improvements were seen—but not everywhere. Outliers required
further analysis given their distorting effects on the portfolio in certain metrics and on the
overall perceptions about the defense acquisition system when viewed as exemplars. Expanded
analysis of the correlation of contract type on cost and schedule outcomes found that the
prevalent debate on whether “cost-reimbursement” or “fixed-price” contracts are best at
controlling prices is a red herring. The real issue is how effective the incentives are for each
contract type based on the situation at hand. Also, firm-fixed-price contracting alone may not
result in fixed prices in the end because some fixed-price contract deliverables are structured as
narrow requirements or increments so that the Government still has all the true risks and must
pay for changes. We found that incentive contracts (cost-plus-incentive-fee and fixed-price-
incentive) control cost, price, and schedule as well as, or better than, other types—and with
generally lower, yet fair, margins. Each situation depends on risk, cost knowledge, uncertainty,
and a number of other factors—so we should avoid dictating a single approach.

Last year’s annual report built on and extended the series of data from the first two reports. We
saw more statistically significant trends and differences, so we have greater confidence in the
positive changes we are seeing. Cost growth on our major programs generally is at, or better
than, historical levels, but outliers remain a problem. Median biennial change in total needed
program funding has been near zero since 2009 (although past growth over baselines remains).
Contractors on Major Defense Acquisition Program (MDAP) contracts are doing a better job of
meeting cost targets. The number of MDAP contracts started since 2009 with price reductions
has increased significantly compared to earlier contracts. Also, preliminary analysis showed that
the percentages of government execution costs (direct and overhead) are at or below defense
industry overhead levels, and they are not unreasonable in absolute percentages. Additionally,
work from the Institute for Defense Analyses (and confirmed by the related analysis below)
provided an important cautionary tale that high acquisition cost growth for programs and tight
budgetary environments (like the one at present) during program baselining are very strongly
correlated.

Below are highlights of this fourth report along with page references to more detailed
discussion later in the report. As with the prior annual reports, many analyses are beginnings
and indicate areas that need further work, but in others we now see similar indicators in
multiple measures, increasing our confidence in the results.

While we use somewhat different metrics, our program-level results reflect what the
Government Accountability Office (GAO) has been reporting recently (see GAO, 2014, 2015a)—
that we are seeing significant, measurable improvements in cost control for recent years.
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ACTIONABLE INSIGHTS

The highlights below and detailed data in this report provide useful insights for stakeholders
and practitioners.

Myth Busters

Myth: All defense acquisition programs have large cost growth.

Reality: Cost control has improved significantly. Not only is cost growth significantly lower
than historical levels, but recent efforts have dramatically lowered cost growth further.
Multiple measures summarized below show statistically lower cost growth on major programs:
number of Nunn-McCurdy breaches; Section 828 “overruns” on programs since 2009;
proportion of programs needing less funding than originally planned; biennial cost growth in
development and production; total production cost growth; and annual growth of contracted
costs. Historical analyses also show that cost controls are better than in the decades before
Goldwater-Nichols (USD(AT&L), 2014a, pp. 47-49). We do still have legacy problems on older
programs. Total research, development, test and evaluation (RDT&E) cost growth is still rising
due to older programs. We need to do better through continued evolutionary improvements,
but recent improvements focused on acquisition fundamentals and an empowered government
workforce have been more successful than laissez-faire acquisition reforms of the mid-1990s or
prior to the passage of Goldwater-Nichols and the Packard Commission reforms of the late
1980s.

Myth: Defense programs usually cut quantity (e.g., to pay for cost growth).

Reality: Most major programs deliver the original baseline quantity or more. We don’t as a
rule cut program quantity. As discussed below and on p. 104, most MDAPs actually produce the
guantities we originally planned at Milestone (MS) B. This runs counter to the impression given
from just focusing on certain high-visibility programs such as the F-22 program or the DDG 1000
Zumwalt-class destroyer that incurred major cuts in quantity.

Myth: Swings in O&S cost estimates indicate poor program management.

Reality: The dynamics of cost estimates indicate that O&S costs appear to be heavily driven
by external inflation factors. Analysis shows that the recent dynamics of program O&S costs
estimated during acquisition correlate with the dynamics of labor, health-care, fuel, and
maintenance costs. While this aligns with intuition, it also indicates that O&S cost increases
involve both factors that the acquisition system cannot control (e.g., wages, health-care costs,
and fuel costs) as well as some that can, in part be controlled (e.g., system reliability, fuel
efficiency, and ease of maintenance). Operational tempo also affects O&S costs through many
of these factors (e.g., the amount of fuel consumed and maintenance costs), and changes in
forecasted tempo will affect O&S costs independent of both inflation and weapon system
performance. Thus, while the acquisition system needs continued attention to the levers it can
control (with full knowledge that their effects often will not be seen for decades), stakeholders
need to recognize the strong influence of other factors on O&S costs. (See discussion starting on
p. 95.)
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Myth: Program requirements are unstable.

Reality: High-level requirements seldom change on major programs, and very few programs
have many changes. About 85 percent of MDAPs showed no changes that we could trace from
the original MS B baseline to the latest Selected Acquisition Report (SAR) report for the
program. Moreover, of the few programs with any traced changes, most had only one. This is
commensurate with experts’ experience and GAQ’s findings (2015b), which also indicate that
changes are largely made at the engineering level as development seeks ways to meet high-
level requirements. Changes, however, are not always bad. Some changes reflect prudent
requirement reductions to unforeseen high costs of options uncovered in development or new
affordability pressures. Other changes address new threats that otherwise would render an
unmodified system obsolete upon delivery. Thus, flexibility, prudence, and continued tradeoffs,
together with ruthless management attention to cost implications, are more important in the
end than simple edicts at the extremes of change control. (See discussion starting on p. 100.)

Myth: The DoD cannot acquire systems quickly.

Reality: DoD acquisition can be timely and responsive. Despite criticism that defense
acquisition is too slow, the highlights below show that schedule growth is lower than cost
growth in development, and cycle times for major programs have increased only from about 5
years to 7 years since the 1980s with dramatic increases in weapon system complexity.” This is
not to say that internal processes cannot be improved, so efforts continue to institutionalize
streamlining and tailoring.

Myth: Increased bid protests reflect a deteriorating ability to conduct source selections.

Reality: Contracting processes are generally fair, rigorous, and objective—and protests are
rarely sustained. Despite concerns arising from increased numbers of protested solicitations
and contract awards, GAO data indicate that protests and sustainments remain very low both in
number and as a percentage of solicitations and awards. Protests to GAO have averaged about
2.5 percent of solicitations and about 0.25 percent of contracts. The sustainment rate remains
very low—about 30 per year, or 2 percent of the approximately 1,300 annual protests. (See
discussion starting on p. 125.)

Myth: The DoD is pursuing cost savings at the expense of contractor profits.

Reality: Major defense companies remain profitable despite the DoD’s increased success at
tying profits to performance. Further data build on prior reports to show that the DoD’s efforts
to improve cost performance are not a war on profits but a reasonable alignment of industry
and government goals. (See Figure H-21 on p. xlviii below.)

Myth: Defense acquisition is broken.

Reality: The acquisition system for decades has given the United States the most capable
military in the world and has been improving both in the past and more recently. While there
is no absolute definition for sufficiency, the data in these annual performance reports indicate

2 Also, unpublished analysis indicates that the DoD has successful approaches for rapidly acquiring urgently needed
capabilities that leverage mature technology. These approaches generally are limited by available technology
restrictions on reprogramming appropriated funds.
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that the system functions reasonably well compared to the past and continues improving. We
cannot look at a single metric to measure the performance of the defense acquisition system,
and many metrics work at odds with each other. For example, the so-called “iron triangle” of
cost, schedule, and technical performance has long shown that emphasizing one or two
dimensions often is done at the expense of the others. While cost (followed by schedule)
metrics are the easiest to quantify, data for all three dimensions indicate stability and, in many
cases, significant improvement.

Insights for Current and Future Leadership

First, let us discuss insights that primarily affect both DoD-wide and DoD Component3
leadership.

The lack of programs in our “new product pipeline” may be putting technological superiority
at risk. Both RDT&E budget levels—particularly Engineering and Manufacturing Development
budgets—and program new-start data indicate a slowdown since the mid-2000s. Total budget
reductions limit what we can do, but it is important to step back and watch these macro trends
in the context of increasing threats (technologically, pace, and diversity). The DoD’s recent
response has been to add a number of early stage experimental prototyping efforts. This is an
important and necessary step but does not deliver capability or designs that are ready for
production and fielding in any substantial quantity.

Be particularly careful to ensure realistic program baselines—especially when budgets are
tight. Further analysis published in this report reinforces prior concerns that excessive optimism
or risk tolerance may be particularly acute when programs are initiated during tight budget
periods (such as at present), leading to the higher cost growth seen on these programs. We
should explicitly recognize this and avoid setting up our successors for large overruns.” For
example, acquisition and DoD Component leadership should ensure adequate risk reduction
before MS B and apply healthy skepticism about novel approaches that are marketed as
offering substantial cost reductions (i.e., if it sounds too good to be true, it probably is. In a
tight-budget climate, industry is motivated to be optimistic and take greater risk in order to win
new business. DoD programmers also are motivated to put pressure on acquisition
professionals to lower cost estimates and funding requirements. Because of these tendencies,
the Defense Acquisition Executive (DAE) is focusing particularly on cost and schedule realism for
Acquisition Category (ACAT) | and Major Automated Information Systems (MAIS) programs at
milestone decision reviews. (See detailed analysis and discussion starting on p. 92.)

* For purposes of this report, DoD Components include the Office of the Secretary of Defense (OSD), military
departments, and all defense agencies, DoD field activities, and other entities within the DoD that are authorized
to award or administer contracts, grants, cooperative agreements, and other transactions.

* See, for example, the bidding and acceptance on the Space-Based Infrared Systems-High (SBIRS-High) program
(Thompson, 2012), and the problem of overly optimistic cost estimates at MS B for the F-35 (DPARCA, 2010f).
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Be prepared to incur statutory overrun penalties. As shown in Table H-2 (p. xxxiv below), the
Army and Navy are a few billion dollars away from incurring a Section 828 penalty for Program
Acquisition Unit Cost (PAUC) cost growth on MDAPs that started since 2009. Growth on
individual programs may be warranted in order to address threat or critical engineering issues,
and the prospect of penalties should not deter sound decisions on program content or
requirements. The penalties were created to encourage better program planning, but the
impact, which will come years after program initiation, is more likely to affect decisions made
after cost growth is realized. Penalty avoidance, like Nunn McCurdy avoidance, should not be
the primary decision criterion once cost growth has been realized; the priority should be getting
critically needed capability to the warfighter at the best cost possible.

We need a metric for the portion of O&S costs related solely to weapon system design and
performance. Analysis shows that many of the factors that correlate with growth of O&S cost
estimates reported during acquisition are outside the control of the acquisition system (i.e.,
wages, health-care costs, and fuel prices). Current O&S metrics do not separate acquisition
program effects from these external effects. However, a new metric could be developed to
measure these internal program effects by holding the external variables constant from MS B
forward (solely for purposes of comparison) so that the effects solely from the acquisition
system are revealed.

Listen to feedback from the DoD’s professional acquisition leadership. The annual program
manager (PM) assessments sent to the DAE provide useful perspective on the realities of
conditions where acquisition actually takes place—in program offices. Our PMs tended to be
positive about strategy, system performance, program cost, and contracting (although the
latter was raised often as both a success and issue). Conversely, funding difficulties, risks, and
cyber issues top the list of concerns. Some topics have high levels of both success and
problems—especially schedule performance, contractor performance, and the implications of
changing technology. (See p. 110.)

Just as important, our program executive officers (PEOs) raised a number of system issues
across their portfolios while making insightful suggestions on how we can improve the defense
acquisition system (see p. 114). For example, the PEOs note that system improvements (e.g.,
savings) come at a cost—namely, we need sufficient workforce to think through and execute
more efficient acquisition approaches. Blind “headquarter” or other cuts in government and
contractor workforce can be extremely counterproductive.

Program-Level Insights

Focusing on acquisition fundamentals and cost control makes a difference. Proactive
management and creative thinking contribute significantly and measurably to cost control.
Multiple measures and analyses in this and prior annual reports (e.g., see Figure H-4 on p. xxviii)
show that fundamentals work in controlling costs. We need to keep up the good work. These
savings are dependent on workforce ex